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Hsinfnll sur1 wind directions 

Maximum perecutnge I Minimuxu perrentnge 

year period.) Omitting July, I9 16, tlie record beconies 
quite similar to that for August. 
In September and October there is a backward swing 

to mnsimum rainfall during easterly winds, September, 
northeast, east, southeast, 53.8 per cent, and October 
northeast, east, southeast, 58.9 per cent, with even the 
maximum as far around as northenst in October, namely, 
21.8 per cent; but during November nnd December the 
heaviest rains again occur with southeasterly winds. 

The most frequent rain-bearing winds for the yeitr are 
northeast, east, and southeast, with a total of 63.1 per 
cent in February, and the driest winds are south, south- 
west, and west, with 19.3 per cent in January. 

It is rather remarkable that the intensity of t,he rtiin- 
fall is so near1 the same for each direction of tho wind, 

to 0.06 per hour during northwest winds, wit s n  average 
for all other directions of 0.05 inch. Excluding '' traces," 
the hourly intensity (total rainfall clivided by the num- 
ber of hours with 0.01 inch or more) is 0.0s inch. 

8 ranging only 9 rom 0.04 inch an hour durin east winds 

TABLE 4.--TPind directioiis wi th which occur lhc nwragc iiin.riinuni 
avid the average niinimuin percenlage of [he t o l d  ~ i i n n l h l y  prwipi/a- 
l ion,  IS nionfhs, Aflanla, Gn.. hge lhr r  wilh r i i w d i n ) i  of i v i f t t -  
bearing wind showing arcrage niasitti IOII idneify 

I Ilirection sbowinp 
;wrage ni%\imunl 

wind velocity 
(m. p. h.) 

lsnuary _ _ _ _ _ _ _ _ _ _  IJE, 29.5 _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _  j 
\NE.+E.+BE., 58.4- - - 

April _ _ _ _  _ _  _ _ _ _  _ _ _  

_ _ _ _ _ _ _  SE. 21.4 __________.___ 
NE:+E.+sE., 53.8-.-1 

_ _ _ _ _ _ _  
December _ _ _ _ _ _ _ _  

j8E.  25.5 _____________. 1 

IE.-(SE.+S., 58.6.-.... 
SE 1.9 _ _ - - - - - _ _ _ _ _ _ _  

{E.$SE.+S., 5i.S _ _ _ _ _ _  1 
12.2. 

,132. 

lliaximirm winti! ve7ocitios d wrin.tj min .-The record of 
maximum velocities during p i n  shows a very pronounced . 

crest. for west and northwest. winds. Of the total number 
of minimum velocities esceeding 24 miles an hnur 
during precipittiticm 53 per cent, c-iccurrerl with west aid 
northwest winds and 30 per cent with east nncl southeast 
win ils . 

During the period of 30 yenrs from 1905 to 18% niaxi- 
niuni wind velocit,ies esceecling 34 miles :In hour 1vit.h 
a.nd without rain occurred 10,Tlil timcs. C'nni mt,etl in 
percentngcs nf t.he nic.,nt,lily t,otnls, it  iippenrs t. 1. iat. 72.6 
per cent of the ninsinium winds occurred wibliout. pre- 
cipitiitiim. ant1 27.4 per cent during rains. But t.he 
distribution by mont.hs is rather peculiar nntl bears out 
t.hc csplanntion why tlie ninsimuni ra.infnl1 occurs during 
summer mitli northwest winds. During t.he period from 
Septenilicr t,ri Map. inclusive. t,he percentage of niaxi- 
mum winds ciccurring without precipitation is S3.2 
per cent nnd with precipit.ation, 1G.S per cent, while 
during the three summer months t,he percenhgc of 
niaxiniuin wintls without rains is only 41, nnd with 
ritins 59. The fact mn.g nlso he noted that considering 
the extremes of wind niovenient or the highest velocities 
for ench mnnth nf the year at  At,lnnta (1879-1934) only 
ftjur, t.hose for Jwnunry, July, August, mcl December, 
were dry winds : during the, re,nisining niont.hs of t.he 

enr the highest velocities all occurred while rain wa.s 
L i n g  , including t.he niiisiniuni vrlclcity registcred, 
namcly, GI5 iiiiles ni.~rtliw~~st~, kfarcli 24, 1909. 

.Dar.t ion in, hours of rcr.in-beariiig v i m I s . - - A  st,udp of 
t.1 ie durn tion in consecu tire hours of rain-bearing winds 
at  Athnta shows tliait, during precipitation the winds 
nre extremely varinble. On tlic average during the year 
the wind blows from the east for only three consecutive 
hours and from all ot.her direct.ions for only txo consecu- 
t.ive hours. The masimuni average fclr single months is 
onlg 4 hours with east winds durina Jnnunry, February, 
and November. A summary of tfie total consecutive 
hourly periods shows tlint S S  per cent of the rain-bearing 
winds lilst for only 1, 3, or 3 consecutive hours, and only 
1 per cent, for over 12 hours. There we, of course, a 
few extreme records, ns for esnniple: enst! winds, Febru- 
zi.ry, 1908, 43 consecutive hours with, however, only 1.22 
inches of precipitation; e:wt winds, March, 1909, for 
25 hours with 2.20 inches of precipit.nt,inn, and southeast, 
winds in July. 1916, for 38 hours wit.h 4.37 inches of 
precipitation; but t,hese m e  t,he onlv citst?s on record in 
313 years when the rain-bearing.winds 1nst.ed for nioro than 
24 'hours froni tlic s:mie direc.t,icin. 

NOTES, ABSTRACTS, A N D  REVIEWS 
PRECIPITATION IN T H E  FORM OF ICE SPICULES A T  

TEMPERATURES NEAR FREEZING 

By FRED H. WECK 
(Sprlngfleld. Illinois) 

On Saturday, November 7, 1925, t,here occurred at, 
Springfield a light fall of snow that was somewhat out of 
the ordinary. 

It had been rainin all day and the pressure started to 

to northwest. At 6.35 p. ni., with n temperature of 
No, small irregular-shaped particles of ice began falling 
with the rain. About 7:45 p. m., the 
tem erature being 29O, the sleet was mised with icc 
nee 1 les. They were esnniinecl n t  intervals until about 
S:30 p. m., when all the ])reripitation falling wa,s in t,he 
form of the s iculte, the temperature having M e n  to 2 7 O .  

rise at 4:OO p. in., wit B the wind changing from northeast 

It was sleet. 

They were o Yl served under R glass ancl were found to ho 

of different lengths, snnie of thein nrarly onc-sistetlntli 
inch long. but most of thcin approsinintelv one thirty- 
second inch or less. They were neither clear iior prr- 
fectly white, but when piled up looked a t  a distanre of 
a few feet like ordinary snow. Each needle had very 
minute feathery projections on the sidcs. Care was 
taken to find some hexagon-shaped flakes hut none 
were discovered. * * * 

The abovc observation was submitted to Mr. Wilson 
A. Bentley, of Jericho, Vt., who commented as follows: 

I have observed and photographed the ice spiculre form of snow 
crystal, many times here in Jericho, although they arP relatively 
rare. They ususlly fall during mild teniperatrirc and alw.ap, C ~ J  
so far as I hare observed, froni low-lying clouds. They seeni very 
similar to the needle form of cloud frost that fornis apparently 
froni cloud droplets, and attach themselves to tree twigs, etc.. on 
niotintain tops. hIy helief is that this form of snow crystal is 
siilicrystalline in  natiire, and due to tlir jrBiliirtq o f  ninny Aii ir l  
cltiucl droplets one to  anotlicr to forin B ru~l-chaliwl icc spiciila. 
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Milham says : 
If tlie te~iiperat~ure is very luw- :it least below zero Fahrenlieit- 

In Davis' Elenientary Meteorology we read : 
When precipitation occurs in tlic ptilnr regions at teinperaturcs 

luwer than -5' to -10' siiiall ice ncecllcs and not snowflakes are 
furnied.~ 

The observation on Novmiber 7, and Mr. Bentley's 
1-speriencc, show that the ice iieedle form of snow crystal 
tloes occur a t  temperatures considerably higher than 
is generally supposed. * * * 

line ice needles are formed iiistenrl of snowflakes.1 

PHYSICAL OCEANOGRAPHY A N D  MARINE METEOROL- 
O G Y  O F  T H E  PACIFIC 

At, tho Scripps Institution of Ocen.nocl.mphp, La Jolla, 
C'dif., on Noveiiibcr 6 and 7, 1925, wn.s%eld a conference 
f i r  the discussion of the bearing of tho  physical oceanog- 
r:i.phy m d  niarine niet,eorolny?- of the Pacific. upon t,he 
i:limitt*e of t,he west,ern Unit.ed &ti.t.ps. Dr. T. W. Vnughan, 
Director of t.he Scripps Institnt.ion, out.lincd in effect the 
c.il)jects of t.he conference as follows : 

The object of t.he conferenre is t.o bring toget.lier for mutual 
Iwiefit. represc.ntat.ives of those intercstetl in the stiidy of the 
IJhpiCal features and the nieteorology of t,he nort.heastern part of 
t!ie Pacific ant1 those wishing to spply res1ilt.s of such st.iidics t.o 
iriveet,ip:ltii-ins of the dinin16 clf the western part. of the Uiiitecl 
1C;t.ates. Special st.tent.iwi ia dirrclecl t.0 thc pri.lbleni of fug fore- 
casbing aiicl seasonal rainfall forecasting. Therefore represenla- 
t.ives of t.he 17nit.ed Stntcs Navy. Coast and Geodetic Siirvey, 
Weather Biirenii, of those erigagrd i n  hydroelcct.ric puwer derelop- 
ment, t.lie iise o f  water for irrigation. farm pianngeiiieiit., ancl forest, 
~~rotect~ion were invited to join will1 the iiistitut.ioii stnff tu consider 
problems of iiliitiial CUIlCCrll. * * * Thc ct.mfrrenw sliuultl 
slsr) help prepfire the American rcprestwtntires ft,r tlicir 1m-t. i n  
I lie science cwigress t.0 IJC IirliI i n  Jnpaii tluriiig 0ct.olIc.r and 
Yovemlier, 19%. 

Progess in oh t niiiing ocean \\-:iter t,enipernt,ures in t,he 
Pticific was out.liiied by Dr. G. F. McEwen, nil abstract 
of whose paper follows: 
PRELIMINART REPORT ON OCEANOGRAPHIC OBSERVATIONS FUH- 

NIHHED BT THE UNITED STATES NAVY DURING RECENT MANEU- 
V l l t S  IX THE PACII.'IC! 

A program wa.s planned inrol\Ting hourly nieasurements of sea 
kiiipcrat,ures by iiieaiis of t.hermoineters already att.achec1 to con- 
denser int.al<es fur t.lie iisc of engineering depart~ments. Opport 11- 
iiities were provirlcd fnr calilwating tlic t.liernionict.ers with which 
tlic tleatrorer fleet. of 3(J sliips are equipped. During t,lir nianeu- 
vers $ J f  t,lik flret. in  t.he Pncifir frmi April t.0 October. 1825, over 
?2,000 t.riiipcrat,iire dJserrnl.iiins were made, over 1,OClU water 
wnples. and :tlmit 300 plankton cnt.clies were collected. During 
. \ p i 1  t.lierc w'erc ii,4110 Denipcratiiree aiicl 400 water samples t.aken 

B criiisc from Hnn Dicgli wiit,liwest 200 miles t.o C~ l l~d~ lo l I~Je  
nticl retiirii; Saii Ihiicixco to Hawaii, 7.500 teinperaturcs ant1 (350 
water sn:nplcs; Iiawaii t.o Aiist,ralia ancl New Zertlancl, ret,uriiing 
by way uf Samoa, 6,ti0(.) t.eiiiperat.ures. 160 water saniples, 500 
plsnkt.un catches. -4 preliminary esaniination I J f  part, of the data 
inclicaterl a very good agreement. 1:letwecii the result,s. Such 
iiit.ensivc data arc well siiited to give clet.niled inforiiiat.ion on hori- 
xorrtnl tenipernt,iire gradicnt.s of iiit.erest in cert.aiu niet.eurologica1 
prol~lcnis. Such iiiforiiidion alsii cnnstit.i.ites a basis for estimating 
blie rat.e of flow in orwii ciirrents. The pract.ica1iilit.y uf making 
such observations having t:rceii thus denionstrat.ed, siiiiil:tr pro- 
prans will ~JrOhalJl)' be arrmigcil in tlit? fut.ure, thus providing ail 
cvc-r-increasing triiiount of intensive observations and collertions 
at the surface th:tt could liot bc iibtniiiccl in any other way. 

Tlw outkmk for solving t.Jm prolilcni of fov forecasting 
was tiiscussel1 by Mr. uenn I~ltilie, meteoroyogist, of the 
San Diego stat.ion of t.he We:it.Iirr Bureau. wlio pointid 
out that, correlation of dnhi from litnil, sen, am1 nir may 
yield rules t h t  sl~oulcl iniprovo t;he percent,age of accu- 
i-ncp of fog pretlict.ions. Mnj. E. €1. Bowie, district 

- 
1 Alilhnm's Meteorology. p. 241. * Davis' Elementary Meteorology, p. 280. 

forecaster at San Francisc.0, tledt with " The Northeast 
Pacific Anticyclone ancl Its Relation to California 
Climate." Doctor McEwen reviewed his work of the 
pastsb nine years on the relation between ocean te-mpera- 
tares and seasonal rainfall. (.See his paper in this 
Review.) A. Wilstam, of the southern California 
Edison C'o., in a mper on the npplication of Doctor 
McEwen's seasona 1 rainfall forecasts to forecas6ing t>he 
seasonal wnt.er supply for hydroelectric plant:s, showed 
that. : 

The summer ocean temperature data supplied by the Scripps 
Institiition are found to be closely enough correlated with the 
following seasonal rainfall to be given consideration in preparing 
the yearly hudget of the Southern California Edison Co.; 7 to 5 
indications ont of 9 have proved to be in the right direction. 

Ed ar Alan Rowe cliscussecl " The Value of Long Ra.n e 

Projects in Southern California from an Engineering 
Standpoint " ; James G. France, " Seasonal Forecasting 
ant1 its Value to the Agriculturist in San Dieao County ": 
and J. E. Elliott.. i'YeaSonal Forecdin anxits Bearing 

last ment,ionecl a ~ p e a r  in the December, 1925, issue of 

B. U. V. 

Rain B a.11 Forecasting to Irrignt,ion and Water Supp K y 

on Forestry  problem^.'^ Sbstracts o B the four papers 

tlie Bulletin of t. ! ie dnierican hiet.eorologica1 Society.- 

TORNADO NEAR SALEM, IN T H E  WILLAMETTE VALLEY, 
OREG. 

Mr. E. L. Wells, meteorologist in charge of the Port- 
lnntl, Oreg., station of the Wenther Bureau, sonds a de- 
t.ailccl account of his inwxtigations into the, reported 
occurrence of B t.ornnclo in the Willnmette Valley on No- 
vember 1 1 ,  1035. The following pariigraph gives his 
conclusions : 

It is quit,e evident that. tlie tit.orni was B rather poorly defined 
t,ornado, which reached the grouncl at a few places in a path 
estending from a point. north of Independence to a point in the 
Liberty district, southwest of Salem, a distance of about 5 miles; 
at no place was the path well outlined, as for the most part dam- 
?ge was confined t.0 old, weak structures, and others escaped in- 
jury; t.he dcst,ruct.ion was iiiostly confined to the right side of the 
path, whcrc t.he whirl was moving in t.he same clirec'ion as the 
whole Storm, and t,liereforc most of 6he wreckage \+-as carried for- 
ward. 

Mr. Wells st-ntes that this appears to he t.he first tor- 
nado obserred west of thc Cascade Range in 0regon.- 
T )  l r  T' 
D .  111. I .  

METEOROLOGICAL S U M M A R Y  FOR SOUTHERN SOUTH 
AMERICA, NOVEMBER, 1925 

B)' Senor J. B. NAVARHETE 

[El A:ilto Obscrvutory, Santiago, Chilc] 

[Translated by B. M. V.] 

The nion th of November was characterized in general 
by n relatively stdde condition of the atniosphere, in 
which tho southern ant,icyclnne was frequently t.he doni- 
inating fcat,ure, favoring rising temperatures and hot 
W ~ T ~ S  in the central zone. 

The early days of the month had generally good 
weather, but with violent winds between the coasts of 


